Combination of 4-hydroperoxy cyclophosphamide and methotrexate inhibits IL-6/sIL-6R-induced RANKL expression in fibroblast-like synoviocytes via suppression of the JAK2/STAT3 and p38MAPK signaling pathway.
Although conventional combination therapy is effective for most patients with rheumatoid arthritis (RA), many still do not respond to current therapies. Therefore, novel combination regimens that better target cellular processes involved in RA pathogenesis are required. Preliminary studies have demonstrated the beneficial effects of a combination of cyclophosphamide (CTX) and methotrexate (MTX) in models of RA. Using western blotting, real-time polymerase chain reaction, enzyme-linked immunosorbent assays, and immunofluorescent staining, we demonstrated that the combination of 4-hydroperoxy CTX (4-H-CTX) and MTX inhibited the expression of receptor activator of nuclear factor-κB ligand (RANKL) in fibroblast-like synoviocytes (FLS) treated with the interleukin (IL)-6/soluble IL-6 receptor (sIL-6R) complex. To elucidate the mechanisms underlying this effect, we treated RA-FLS with the JAK2/STAT3 inhibitor AG490 or p38MAPK inhibitor SB203580. The results showed that IL-6/sIL-6R-induced RANKL upregulation required phosphorylation-mediated activation of STAT3 and p38 signaling, and that 4-H-CTX and/or MTX inhibited RANKL expression in IL-6/sIL-6R-stimulated FLS by suppressing JAK2/STAT3 and p38MAPK signaling. This study demonstrated for the first time the inhibitory effects of 4-H-CTX and MTX on RANKL expression in IL-6/sIL-6R-stimulated FLS via suppression of STAT3 and p38MAPK phosphorylation. These results identify promising therapeutic agents that might have clinical applications in patients with RA who are at high risk of bone erosion or do not respond well to conventional therapy.